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(54) Improvements in and relating to 
breathing apparatus 



(57) The present invention relates to 
improvements in breathing apparatus 
of the type comprising a housing for 
mounting on a wearer to cover at least 
the nose and/or mouth of the wearer, 
and which may be a half face mask, a 
full face mask or a helmet. 

The housing 1 1 is sealed to the 
wearer to define a substantially closed 
chamber surrounding the wearer's 
nose and mouth. Filtered air is supplied 



to the chamber by a pump and air exits 
from the chamberthrough an exhale 
valve 19 arranged to maintain a positive 
pressure within the chamber. To reduce 
the amount of air flowing through the 
filter, a valve 61 is provided in the path 
of airflowing to the chamber and is 
controlled by a detector 20, for example 
a pressure detector, which detects 
exhalation by the wearer and causes 
operation of the valve to at least reduce 
the flow of air during at least part of the 
exhalation part of the breathing cycle of 
the wearer. 
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SPECIFICATION 

Improvements in and relating to breathing 
apparatus 

5 

The present invention relates to breathing 
- apparatus, more particularly but not exclusively of 
the type known as powered respirators or power- 
assisted respirators in which a pump supplies fil- 
10 tered air to the face of the wearer to ensure a supply 
of clean breathable air in a dusty or otherwise con- 
taminated environment. 

Specifically the invention relates to an improve- 
ment in the breathing apparatus described in 
15 copending applications nos. 38974/78, 42128/78 and 
49149/78, and a simultaneously filed application 
claiming priority of the above three applications. 

These applications are concerned with the prob- 
lem of increasing the life of the filters used in such 

20 breathing apparatus to remove the contaminant in 
the atmosphere surrounding the wearer. In these 
applications it is proposed to improve the filter life 
by reducing the average rate of flow of airthrough 
the filter by stopping or reducing the speed of the air 

25 pump for at least part of the exhale part of the brea- 
thing cycle of the wearer. This is effected by provid- 
ing in the breathing apparatus detector means for 
detecting exhalation by the wearer, which detector 
means are connected to control the pump. 

30 However it has been found that the inertia of some 
pumps used in such breathing apparatus is too high 
for the pump to respond within the period that the 
exhale detector is activated. 
According to the present invention there is pro- 

35 vided breathing apparatus comprising a housing for 
mounting on the wearer to cover at least the nose 
and/or the mouth of the wearer and adapted to 
define with the wearer a substantially closed 
chamber surrounding the wearer's nose and/or 

40 mouth, outlet valve means for permitting air to flow 
from said chamber, pump means for supplying air to 
said chamber, filter means arranged for filtering air 
supply by said pump means to said chamber, control 
means for controlling flow of airthrough said filter 

4S means and flowing to said chamber, valve means for 
controlling flow of air to said chamber, and detector 
means for detecting exhalation by the wearer and 
'connected to said valve means for at least reducing 
flow of air through said filter means and flowing to 

50 said chamber during at least part of each exhale part 
of the breathing cycle of the wearer. 

The valve means may be operative either to 
reduce the flow of air or to substantially stop flow of 
air and may be provided at any suitable point in the 

55 path of air from the inlet to the breathing apparatus 
to the chamber. For example the valve means may 
be provided atthe outlet of the pump means. Prefer- 
ably the valve means has the form of a disc pivoted 
about its diameter and arranged on a diameter of a 

60 tube. In its open position, the disc is in the plane of 
the diameter and containing the axis of the tube and 
in its closed position the disc may be in a plane per- 



pendicularto the axis of the tube or in an intermedi- 
ate position inclined thereto. The advantage of such 

65 a valve is that as it is closed, the pressure of the air 
on the two halves of the disc is balanced so that 
minimal force is required to close it. 

The valve may be operated by a solenoid con- 
nected in series with a switch operated by the detec- 

70 tor means across the power supply to the pump 
means, for example a DC battery. 

The detector means may be as described in the 
above referred to applications, as may the housing 
and arrangement of filter means. 

75 It will be appreciated that this form of control of 
the air flowing through the breathing apparatus also 
has the advantage of reducing the power required 
for the pump means because, when the valve is in its 
closed or partly closed condition, the fan is stalled or 

80 will rotate at a lower speed thus requiring less 
power. 

An embodiment according to the present inven- 
tion will now be described, by way of example only, 
with reference to the accompanying drawings, in 
85 which: 

Figure 1 is a diagrammatic circuit for use in con- 
trolling an embodiment of breathing apparatus 
according to the present invention; and 

Figure 2 is a perspective view of an embodiment of 
90 breathing apparatus according to the present inven- 
tion. 

The breathing apparatus shown in Figure 2 has the 
form of a powered respirator helmet similar to that 
shown in Figure 4 of the simultaneously filed appli- 
95 cation referred to above and reference should be 
made to that application and comprises a shell 1 1 
which extends over the top, rear and sides of the 
head and is provided inwardly with a supporting 
harness (not shown) by which it bears on the 

100 wearer's head. At the front, the helmet is closed by a 
transparent visor 1 2 and the helmet is sealed to the 
wearer's head around the head and down the sides 
of the face and under the chin. 
Air is supplied to the helmet through a flexible 

1 05 trunking 22 which is connected to a housing 1 5 at the 
rear of the helmet, the housing 15 opening into a 
space above the head of the wearer which is in 
communication with the wearer's face. Trunking 22 
is connected to a power pack 21 in which the pump, 

110 e.g. a fan and DC motor, and filters are provided, as 
shown the filters being provided as replaceable can- 
nisters 23a provided with inlets 24a. 

As in the breathing apparatus described in the 
above referred to applications, the helmet is pro- 

1 1 5 vided with an exhale valve 19 and a pressure detec- 
tor 20 for detecting exhalation by the wearer. 

As in the above referred to applications, the detec- 
tor 20 may be associated with a switch which, in this 
embodiment is connected to actuate a valve 61 . 

1 20 The valve 61 is, as shown, mounted in a tubular 
casing 62 connected between the outlet of the unit 
21 and the trunking 22. The valve 61 comprises a 
circular disc 63 pivotally mounted in the casing 62 
for rotation about a diameter of the casing 62 and a 



The drawing(s) originally filed was/were informal and the print here reproduced is taken 

from a later filed formal copy. 
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diameter of the disc 63. In its open position, the disc 
63 extends, as shown in Figure 2, in the plane of the 
axis of the casing 62 and in its closed position the 
disc 63 extends perpendicularto the axis of the cas- 

5 ing 62 to close the passage in the casing, or the disc 
63 may be in an intermediate inclined position to 
partially close the passage in the casing 62. 

The valve may be operated, for example as shown 
by a solenoid 64 and a system of levers 65. The sol- 

10 enoid 64 may, as shown in Figure 1, be connected in 
series with the switch 1 across the power supply, for 
example a DC battery 4 which supplies power to the 
pump 3 in the unit 21* 
As in the above referred to applications, the exhale 

15 valve 19 is intended to maintain a positive pressure 
within the chamber extending over the wearer's 
nose and mouth and defined by the shell 11, visor 
1 2, sealing means and the wearer. This positive 
pressure may for example be 10mm w.g. above 

20 atmospheric pressure. The exhale detector 20 is also 
as described in the above referred to applications 
and is arranged to be actuated by a pressure within 
the chamber above that set by the exhale valve, for 
example 1 5mm w.g. 

25 In operation, during inhalation, the pump 3 runs 
normally and delivers the required amount of air, for 
example 1 60 litres per minute, to the wearer who 
largely inhales it, any surplus air escaping through 
the exhale valve. At the moment of exhalation the 

30 build up of pressure within the chamber causes the 
diaphragm of the pressure detector 20 to act on the 
switch 1 which connects the solenoid 64 to the bat- 
tery 4. The solenoid is thereby energised to move the 
valve 61 to a position closing the passage in casing 

35 62 or preferably to an intermediate position reducing 
the section of the passage in casing 62 and therefore 
the rate of flow of air to the helmet to a level which is 
just sufficient to wash the carbon dioxide in the 
exhale out of the chamber. Towards the end of exha- 

40 (ation, when the pressure in the chamber has drop- 
ped to the pre-set level, the switch 1 is returned to its 
original position and the solenoid 64 is de-energised. 
The valve is returned to its original position by a 
spring 66 which, as shown acts on the lever system 

45 65. The spring may alternatively act on the solenoid 
64. 

It will be appreciated that the valve 61 may have 
other forms than that shown, the requirement 
merely being that it is capable of at least in part 

50 reducing the flow of air to the helmet. It may also be 
actuated in ways other than that shown in Figures 1 
and 2 and, with other arrangements of the parts of 
the breathing apparatus, may be alternatively 
positioned upstream of the pump or upstream of the 

55 filter means. 

It will be appreciated that the exhale detector 20 
may take any of the forms described in the above 
referred to applications and that the invention of this 
application is equally applicable to other forms of 

60 powered breathing apparatus such for example as 
any of the embodiments described in the above 
referred to applications. For example in the helmet 
illustrated in Figure 2 of the application filed simul- 
taneously herewith, a valve could be provided either 

65 at the inlettothe pump 16 or atthe outletto the 



pump, upstream of the filter means 18, the valve 
being actuated by the detector 2&, for example as 
herein described. 
In the embodiment of Figure 3 of the application 

70 filed simultaneously herewith, the valve could be 
positioned atthe outlet of unit 21, as shown in Figure 
2 herewith. Similarly in the embodiments of Figures 
5 and 6 of the application filed simultaneously 
herewith, the valve may again be placed atthe outlet 

75 of the unit 21 . In the embodiment of Figures 7 and 8^ 
of the application filed simultaneously herewith, a 
valve could be arranged upstream of the pump 59, 
for example in the area of the inlet 56. 
The above described breathing apparatus have ail 

80 the advantages of the breathing apparatus described 
in the application filed simultaneously herewith and 
in addition have the advantage that it does not 
depend for its control on the pump but on a valve 
which can easily be designed to have minimum iner- 

85 tia. 

CLAIMS 

1. Breathing apparatus comprising a housing for 
mounting on the wearer to cover at least the nose 
andforthe mouth of the wearer and adapted to 

90 define with the wearer a substantially closed 
chamber surrounding the wearer's nose and/or 
mouth, outlet valve means for permitting air to flow 
from said chamber, pump means for supplying air to 
said chamber, filter means arranged for filtering air 
95 supplied by said pump means to said chamber, 
valve means for controlling flow of air through said 
filter means and flowing to said chamber, and detec- 
tor means for detecting exhalation by the wearer and 
connected to control means for said valve means for 
100 operating said valve means to at least reducing flow 
of air through said filter means and flowing to said 
chamber during at least part of each exhale part of 
the breathing cycle of the wearer. 

2. Apparatus as claimed in claim 1, wherein said 
105 detector means comprises a pressure detector for 

detecting an increase in pressure in said chamber 
resulting from exhalation by the wearer. 

3. Apparatus as claimed in claim 2, wherein said 
detector means is arranged to change the state of 

110 switch means on detection of a pressure above a =■ 
preset level and to maintain said changed state of 
said switch means until the pressure drops below 
said pre-set level. 

4. Apparatus as claimed in claim 3, wherein said 
115 switch means is connected in the circuit of said valve 

control means. 

5. Apparatus as claimed in any one of claims 2 to 
4, wherein said pressure detector comprises a diap- 
hragm subject on one face to the pressure within 

120 said chamber and subject on the other face to 

atmospheric pressure, said diaphragm being biased 
so as to move when the pressure in said chamber is 
above atmospheric pressure by a pre-set amount so 
as to maintain a positive pressure within said 

125 chamber. 

6. Apparatus as claimed in any one of the preced- 
ing claims, wherein said outlet valve means com- 
prises a one-way valve means which is operable to 
permit air to flow therethrough from said chamber 

130 so as to maintain a positive pressure in said 



chamber. 

7. Apparatus as claimed in any one of the preced- 
ing claims, wherein said filter means is arranged to 
filter air as it flows from said pump means to said 

5 chamber. 

8. Apparatus as claimed in any one of claims 1 to 
* 7, wherein said filter means is arranged to filter air 

flowing to said pump means. 

9. Apparatus as claimed in any one of the preced- 
J 0 ing claims, wherein said filter means is arranged to 

be removable from the apparatus for replacement 
purposes. 

10. Apparatus as claimed in any one of the pre- 
ceding claims, wherein said housing is adapted to 

1 5 cover the nose and mouth of the wearer and to be 
peripherally sealed to the wearer's face. 

11. Apparatus as claimed in claim 10, wherein 
said housing is adapted to cover the face of the 
wearer and to be peripherally sealed thereto. 

20 12. Apparatus as claimed in any one of the pre- 
ceding claims, wherein said housing covers the head 
of the wearer and includes a visor extending over the 
face of the wearer, seal means being provided for 
sealing said housing to said wearer's head to define 

25 said chamber. 

13. Apparatus as claimed in any one of the pre- 
ceding claims, wherein said valve means comprises 
a tubular valve body defining a passage through 
which air flows to said chamber, a disc mounted for 

30 pivotal movement about a diameter thereof in said 
passage for pivotal movement about a diameter of 
said passage between an open position in which 
said disc extends in a plane containing the axis of 
said passage and a closed position in which said disc 

35 extends in a plane perpendicular to said axis of said 
passage or inclined thereto. 

14. Apparatus as claimed in any one of the pre- 
ceding claims, wherein said valve means is provided 
downstream of said pump means. 

40 15. Apparatus as claimed in any one of claims 1 
to 13, wherein said valve means is provided 
upstream of said pump means. 

1 6. Apparatus as claimed in any one of claims 1 
to 13, wherein said valve means is provided down- 

45 stream of said filter means. 

17. Apparatus as claimed in any one of claims 1 
to 13, wherein said valve means is provided 

" upstream of said filter means. 

18. Breathing apparatus substantially as herein 
50 described with reference to the accompanying draw- 
ings. 
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